Sirtuin activators: designing molecules to extend life span.
Resveratrol (RESV) exerts important pharmacological effects on human health: in addition to its beneficial effects on type 2 diabetes and cardiovascular diseases, it also modulates neuronal energy homeostasis and shows antiaging properties. Although it clearly has free radical scavenger properties, the mechanisms involved in these beneficial effects are not fully understood. In this regard, one area of major interest concerns the effects of RESV on the activity of sirtuin 1 (SIRT1), an NAD(+)-dependent histone deacetylase that has been implicated in aging. Indeed, the role of SIRT1 is currently the subject of intense research due to the antiaging properties of RESV, which increases life span in various organisms ranging from yeast to rodents. In addition, when RESV is administered in experimental animal models of neurological disorders, it has similar beneficial effects to caloric restriction. SIRT1 activation could thus constitute a potential strategic target in neurodegenerative diseases and in disorders involving disturbances in glucose homeostasis, as well as in dyslipidaemias or cardiovascular diseases. Therefore, small SIRT1 activators such as SRT501, SRT2104, and SRT2379, which are currently undergoing clinical trials, could be potential drugs for the treatment of type 2 diabetes, obesity, and metabolic syndrome, among other disorders. This review summarises current knowledge about the biological functions of SIRT1 in aging and aging-associated diseases and discusses its potential as a pharmacological target.